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INEEL assists in international effort to increase nuclear plant safety

Idaho Falls, Sept. 13, 2004 — Engineers at the U.S. Department of Energy’s
Idaho National Engineering and Environmental Laboratory, in cooperation with
the International Atomic Energy Agency, are promoting nuclear reactor safety
worldwide. One tool these engineers are using in their effort is a computerized
training program that could help prevent an accident like Chernobyl.

The training module is a customization of RELAP5-3D that focuses on the safety
needs of many countries, such as Russia, Slovakia and Lithuania. "We’ve
participated with many countries in Central and Eastern Europe to provide them
with training that has contributed significantly to the growth of safety in their
nuclear reactors," said Mike Modro of the INEEL. "We've shared our training, and
now they are establishing independent safety thinking at the power plants in
those countries."

RELAPS-3D is a computer code developed at the INEEL to create computer
models of water-cooled nuclear reactors. Simulating emergencies a reactor might
experience, RELAP5-3D is used for the analysis of accidents in water-cooled
nuclear power plants and related systems. The code can be applied to a full
range of postulated reactor accidents and can assess safety needs, even before
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the reactor is built.

The five-DVD set contains the audio and visual portions of a 10-part, 78-session
slide presentation of RELAP5-3D training materials. These materials describe the
code models, input and applications, and include sample problems and example
accident simulations. The recordings were developed as part of the Integrated
Training and Accident Analysis System developed for the Kursk 1 Nuclear Power
Plant (NPP), an RBMK-1000 reactor, which is the same design as the reactor at
Chernobyl.

A unique aspect of the training DVD is the Russian translation. Paul Bayless, an
engineer at the INEEL, spent two weeks in July 2003 at the IAEA in Vienna
recording the training. He said, "One of the more challenging aspects of making
the recordings was not having any students to interact with; it was just me and a
Slovak cameraman who spoke very little English." In November 2003, the
INEEL’s Jim Fisher recorded additional materials specific to the Kursk 1 plant
during a training class conducted for the plant engineering staff in Kurchatov,
Russian Federation. The Russian translation is by Olga Poliakova from the
Voronezh NPP, Russian Federation.

The INEEL plans to use the DVDs as part of its RELAPS-3D training courses.
Using the DVDs and the Internet, small numbers of students at different locations
can receive RELAPS5-3D training without the expense of holding a large training
class at a single location. Operating on a personal computer, the DVDs allow
students to select which parts of the training they would like to work on at any
particular time. The individual presentations are assigned proficiency levels
(beginner, intermediate, or advanced) based on the user’s familiarity with the
code. Recommended sequences of presentations are also included for specific
subject areas or code user proficiencies.

Anyone interested in obtaining RELAPS-3D training can contact Gary Johnsen at
the INEEL at (208) 526-9854 or by e-mail at gwj@inel.gov.

Contact: Teri Ehresman, ehr@inel.gov, 208-526-7785

Expo showcases 70 science and technology exhibits Sept. 23 - 25

Idaho Falls, Sept. 13, 2004 — From the mechanics of a sleek electric formula race
car and the mysteries of heavenly auroras to the increasing use of flying robots
and the chilling reality of snakes, spiders and bugs, there will be something at the
upcoming INEEL Science and Engineering Expo to captivate just about
everyone.

The U.S. Department of Energy's Idaho National Engineering and Environmental
Laboratory is hosting the fourth annual "Science Expo" Sept. 23-25 as a means



of increasing young people's interest in science, engineering, mathematics and
technology. While geared toward students in grades five to nine, the Expo will
offer a variety of learning experiences for people of all ages.

During the three-day science and technology extravaganza, the INEEL - in
partnership with the Museum of Idaho, Bank of Idaho and Idaho section of the
American Nuclear Society - is bringing together more than 70 exhibits,
demonstrations and hands-on learning activities to the Museum of Idaho, 200 N.
Eastern Ave., and the O.E. Bell Building, 151 N. Ridge, in Idaho Falls.

This year, the Expo's focus is on energy and power. Showcased exhibits are a
variety of alternatively fueled vehicles, including cars powered by electricity,
hydrogen, bio-diesel and natural gas, a glider dependent on wind currents and a
huge, colorful hot-air balloon. Also featured will be a scale model of the AP 600 -
a safer, advanced nuclear reactor. Other exhibits and displays highlight
chemistry, astronomy, ecology, robotics, space exploration, nuclear energy,
medicine, electricity and scientific achievements.

Special features

* Four women scientists will present the benefits of specific energy sources and
the future of energy in a Women in Science and Technology panel discussion at
2 p.m. on Sept. 23 and 24 in the O.E. Bell Building lobby.

* The dangers of drinking and driving and the life-altering implications of teens
involved in such an event will be simulated in demonstrations of auto safety at 10
a.m. and 1 p.m. on Sept. 25 in the O.E. Bell Building parking lot.

* A skateboard clinic will illustrate physics in motion during demonstrations at 11
a.m. and 2 p.m. on Sept. 25 in the O.E. Bell Building parking lot.

Organizers expect the Expo to draw thousands of schoolchildren during Students
Days on Sept. 23 and 24. Family Day is Saturday, Sept. 25. All Expo activities
are free and open to the public. Events are open 9 a.m. to 5 p.m. daily.

Contact: Debra Kahl, (208) 526-4714, dbe@inel.gov

Feature: High-tech tool saves archaeological treasures
by Regina Nuzzo

If he'd only had an office computer and online treasure maps, Indiana Jones
might have avoided all those snakes, scrapes and sneaky rivals. Now,
archaeologists exploring the southeastern Idaho desert have a new tool that Indy
would really die for.

Computer scientists at the INEEL have developed a geographic computer
system that sifts through data from various sources to help find and map



archaeological sites. The system will save archaeologists time, money - and
maybe some digging.

Archaeologists need to protect 12,000 years' worth of artifacts lying forgotten
among the sagebrush and basalt on the Idaho National Engineering and
Environmental Laboratory's 890-square-mile desert site.

To help them, scientists in the INEEL's Ecological and Cultural Resources
Department developed a computer program that merges data about the history,
anthropology and archaeology of the terrain into one integrated system.

Users can navigate through a friendly interface to call up detailed information and
draw customized interactive maps. Computer scientist Sera White demonstrated
the system Aug. 12 at the 2004 Environmental Systems Research Institute
International User Conference in San Diego.

The new tool will help the archaeologists keep tabs on artifacts ranging from
12,000-year-old mammoth bones to 150-year-old pioneer homesteads - and
even help them predict where more pieces of the historic puzzle might be found,
says Brenda Ringe Pace, the lead INEEL archaeologist helping develop the
geographic system.

White says the system, which she dubbed the Data Management Tool (DMT),
will save archaeologists time as they juggle various types of maps and
geographic data. "Before, they had to hand-draw maps, then copy and scan
them," she says. "Now all they have to do is hit print."

As required by federal law, archaeologists work with state, local and Shoshone-
Bannock tribal governments to preserve and protect the INEEL site. Yet the
archaeologists collect more than just arrowheads and antique muskets; they're
also the storekeepers of knowledge about the land.

And with about 1,200 archaeological sites already found at the INEEL - and more
than 90 percent of the area still unsurveyed by archaeologists - retrieving and
sharing data can be as important as collecting the facts themselves.

Organizing this sprawling collection of information was the real challenge, White
says. A backbone of three separate databases - historical, archaeological and
anthropological research of the INEEL site - supports the DMT. Geographic
Information System (GIS) technology then ties the information together and
presents it in interactive maps.

White's method of connecting multiple databases to a single geographic interface
is one of the first of its kind, she says, and was the subject of her conference
presentation. Because of this seamless integration, researchers can easily dip
into each database to customize maps according to their needs.



To create a new map with the DMT, the archaeologists start with a basic outline
of INEEL terrain, White explains. Then they add color-coded layers of information
- locations of bodies of water and pioneer trails, for example - as if they were
adding sheets of illustrated transparencies over a printed map. The researchers
can further fine-tune the maps by telling the program to display only certain types
of information, such as archaeological sites greater than 5,000 years old.

Without the automated DMT program, some routine tasks could take the
archaeologists hours, Pace says. Requests for information by federal project
managers would send them to the filing cabinets on a hunt for old survey
records. "Before, | used a photocopy machine and white-out to prepare official
reports," Pace says. "With the automatic formatting, it's so much easier to use.
It's all at my fingertips." And researchers can often bypass the printed page
entirely. "Now | can transmit everything electronically," she says.

White also wanted to help Pace and her colleagues protect their sensitive
archaeological information. She stored the system on a secure computer server
rather than a vulnerable desktop computer. Not only does this let the
archaeologists work easily from their own desks, Pace says, "but it also keeps
data out of the wrong hands. Our primary goal is to protect those sites out there."

White designed the system to be easy to use, especially for researchers who
may be more familiar with a pickaxe than with a PC. Having the DMT on a central
server reassures users, White says. They can experiment with the program's
features all they want, but its core mechanism is safely hidden away on the
server, untouched by their tinkerings.

"It's online," White explains. "You can't break it. If things go bad, you just close
down the window and start again." She even piled the archaeologists' most-used
database routines together into single commands, so that one click of the mouse
is sometimes all a user needs.

One part of the DMT ventures even beyond known artifacts, Pace says, and
takes archaeologists into the realm of possibilities. This experimental tool,
developed by researchers at the INEEL and Idaho State University, predicts
where new archaeological sites lie preserved in the unexplored desert. To do
this, a mathematical model crunches through recorded data, such as results of
past archaeological surveys and locations of dried-up lakes.

In a sense, Pace explains, the program puts itself into the mind of an early
hunter-gatherer. It finds the most attractive places to set up camp, such as near
water or along travel routes, and then maps these out for the archaeologists.
"Wherever the hunter-gatherer families were likely to be, that's where we have
the best chance of finding the artifacts that tell their story," Pace says. Planners



can also use the feature to find potentially important archaeological sites before
building new facilities.

As the DMT evolves, Pace and White hope it will eventually take them on a tour
of the desert - without leaving their air-conditioned offices. The researchers plan
to add a feature to the DMT's toolbox that will bring a topographical map to life,
showing all the canyons and buttes of the land in three interactive dimensions.

They'll be able to see the terrain in ways even their own two eyes can't provide,
Pace explains. In the program's virtual world, for example, developers could erect
a new building on a proposed site and then tour the area. The on-screen visit
would give a preview of the construction's lasting imprints on the landscape.

Thinking about the effects of today's actions on tomorrow's land is important,
Pace says. Many DOE sites across the nation are home to significant
archaeological discoveries, and in the 1960s, legislators set up laws to try to
preserve these resources for future generations.

Since geographic isolation and high-security rules have kept human disturbance
to a minimum, artifacts on DOE land are often remarkably well preserved. The
combination of circumstances, Pace says, lets tribal governments, archaeologists
and historians study and protect these rare slices of history.
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